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^-7H^-<H ^-2002-0063923 



^#-g- afi^cf. ^"71 -fr^ t+^o) 33 sl^s. ^|i5^ ^ f^ofl ^"SSkn Si^Lefl 

all- I^JHWK -SM «o v, S"& :£.HS. 43 ^5*H ^ al^fl-S -8-3^ 

-8-3 Tfls-sl s.^ol <£^€ t= 



tfliLSL 
£ 1 

* t^^r tflSflS. «V£^H1 C]H>oli: ^I^CHI ^ ^ f^l^Sfe «>5i*)l t)U>«>l^e| *)--g-Slfe *J<d 



^^(ultra-large scale) SjS 7)12. aHI c^^t)1°] ^ <a^ofl A>-8-s|fe ^sl]^ £^1 ?HI) * 

* f^l^l 7j<H]^2l 3 ji^^o} Ifs^lf 7)1^*1-^ %o] 5Jcl-. ojel^ .9.^- ^sl-71 

SIsM, ^gg, Sll'g^ ^.<a ^ ^^l °l^-5lJl TEOS (Tetraethylorthosilicate) 7l«V2) 7l>y- #z)-(C 

VD)^-, J*-** 71 74] <3°KCMP)SJ- 2^ uVol^i^ jn^S. CVD7> 7fl^-H]Sic+. oil- 7l#o)lfe 43 €■ tHS, 

^ AlSli, a)-g- *J g Hl^st- £-7)13 o] oic}-. ^ 7 fl?H °l-g-^Jl Satt i^-2r-#efli 



^3 3)5. ^ 7l^o)l stl<H*I. :a<^-fr4 a) ^S. i2t ^2:51-71 ^*fl^fe °d 31 a)^2}- -8-*l 

5^A-) ^^)]o) ^#2} ^aj- ^4p£]^ SflEl^ol ^5.3>C1-. o) ^o] S.^ o. ^ ^ofl 7l^-o| 3g ^> 

Sl-Sl^l ^-^cfTg ^^S)7l <>l^n|. 2, Dfl^.*). £iZLe)l3l( smooth topography )# flsl-o^ c-) ^ ^ <g;g 

e)l>goflAi e^l ^^o'€ t"^^ ^ Hl-o) Aj-olSj ^.^Vofl ^<g*)ll- ^fl^O>^V ?)-C^. i?)--&-#2fl^: TflS.^ -f-^-g: 

^^5l°i ^^"1 "II -g-ISlfe ^"^ "fl^-Hl ^-^H 7)l*Vol olcf. i^.-^-#5fl^ oflxfl^ ^5lS. A).^ LflE 

^3S1 ^5]^ -8-71 -g-TflC^J. S^^ol ^^<4 g^^ol u^o. -g-^o] 5}-^-#)ofl -g-«HSl^Dll, oJE- ^ 

sl-M-71- ^^-tl-om-. ^^ --2--#^>i TflS-fe 31^o]|Al AS.*«1 «>i^l ?flC>l 31)^0)1 Si^Cl-. Pr-^ 

Efli 7)1^71- Tjj!}- flS ^H°lSl2l Hl^^^V iB-g-0.5.M|, 3g^7> Ois-Ol^cl. 7l^ofl ^ofl _ 

#^^o| -g-a)]i- 71^2) <g^- H)lol 3 (bake)# -f-sfl «H#^cl-. "H^-l ^°l3l^ ^^<>N Hi -g-^7H]A-| 300- 

400 "C 4^1 7><M^Cf. o)5J^- ^21 ^g-^ ^7)HA^ ^<g2)- ^-Alo) 3)o]ol ^ ^ §^^°1 S-gr -g-^l ^ 7)1 

7\ nfl-f ^=0- =1^0) o)e1 a)o £ S.i^cf. ^-^ o. =,^o| £15]^, ^^-^r-#efl^BV^ B)|o]7j ^-7]lo)|^2l ^ 

?]Sfl ^"g^d. 3.<%°] ^A^Cftg, Cf^ ^EJo) iiHjolol: Al^- BfloJ^Slolol: ^Vcf. o] ^ o. ^MV 

s)fe aItV iSL^9j ^.^ ^Tfls. °]sfl u>^als W Qj:j7 ^^ovoi ^ ^- <^ ^ 51^- 8— ^-efl 

i ^Sl-fe 21?" ^Tllfe ^JX-8r°fl^2l ^31- #7)10]!}. ^3]$- ^ s.^^- ^ s ). 7 i 2} *1H TT 800 ~ 900^ 

ojq. ji-g-oi ^si7.|o>, Tjai sis. 7)1 ^ a) , ^^.-^--gBfl^nvoi ^ 01- ^cfl -S^-di^- Aj-^ <g^«-s. 

-8-8- % V 7HMjoH4 ^5.21 7lE}- ^-f-1-21 ^-sH ^^21 7}^*} nfl^-ofl 450tS Tfl^^C}-. 
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^■7fl-s-^ ^-2002-0063923 



av 7 | ^^ch1a-|o) ^s). ej-Tfl ^o)| t oj." ^jg—g.- #efl^ Tfls.^ ^^s] ^^(silanoD^l- ^-i* ^-R-^>7l nfl 

21 ^Zft"fr "t^fl Sl«fl ^1-21 i]4*4 nfl ^sfnf. =LZ\B.3., tgAj-A) 

— ^Cfl^a) #°l7l ^SHRr <H ^ ^ o] H>^-3)5> 



-frsl aj--^ ^^0} ^cfls>^ 3}^ v}$7}*}3. 33 S1S.2J s.^ *l^7> ^°};§M1 U^, -B-71 ^ 



^•3 ^|a# ^5}-s>7| 2^ ^rS* A cJ-°l^ 7l^o] ^l<LV5)5i^. ^ *H5.192. 164JL2f t1)5,192,715Jl°IH, 

*e)2KSliwa)fe s>= 7js}-(hard curing) ^ISM #efl^« aJaJ- ^ *H 41*1*1 

(void)ol ^ •S^-'f^Hl fr- #efl^s] sg^s}- ^zj-(etch back)*H ^S^slfe 7l#^ ^<?]-s>^c1-. °) » 0 v 



Asl-A-fellAt ^^sffe ^S-^^- °]-8r ^"a^l 21 ^ 5Jolcf. o)^- s-el ^15,192,6973:^^. 5)l-8-(Leong)^r 

^2. 7>^-5>7)) ^-cf. JloflM^l ol^-ol ^-^-^Efl^ofl ^(heating) ^ «^-(c 

rosslinking)* ^^-^1^-. °1 7)#2] ^-^-g- a|5L^ ^ #( ~ 1000-2000 A ^ Sl^. Jl^l^ * 
2xl0" s Torr) ^ ^7f^ Aj-a)s 3g cj.S 1^, JL^lM^l °l-8r^r ^#21 ^v^. qj 

^-^ ^ Sii 5>^-^)1 *^ w o VA >^ ^fl* ^ Si^- ^^H Cl ^V\£r a>^##* *^5>7l ^SflA^ 

el* ^E7f ^-Jl ai^I- oflu|^l7f £e)o>(Moriya)<Hl 2]*(| u).<4 ^ol(oj £^o|: ^-^ « M 

odification Effects in Ion-Implanted SiO 2 Spin-in-Glass." J.Electrochem.Soc, Vol 140. No. 5, 1993\§ 5^, 
pp. 1442-1450). JloflM*] o]*£-S. ^4 Vo l 8r-#efl^(S0C)4 sf^^ ^a^aI^ ^ oj^. 



^Bl-^-^eH^s. ^3^sf7l $)sfl ^l°)-5lSi?l SEcf€- 7l#^- ^sl-a « 0 ^V ^ ^Sr^ ^ ^4, 

983,546J:°11 Si°1^, «(Hyun) 420r°)]Ai i^.— &-#efli^.cf ^0} ^-^*V ^?)-^— 
#Efli# ^ oicfs ^^c}. ztelM-. 7flAi£]o^ 01^ o. 80 o-900°C«flAl ^.--Pr-geH^ilcf 

-5-^^ ^a}.^1 ^^Vc+. ^-g- ^r«V^ % *\ 2f °1 Ml °] a£ (delamination)* «!.^ t Si^r ¥t 

i ^ A3e|^°l ^7llt!-i4. 



Jl(Young-Bum Koh) A^-i-teflAoj 57^ ^sfl o]-g- «j ^[tff ol-g-^cfC Dir 

ect Patterning of Spin-on-Glass by Focused Ion Beam Irradiation." Jpn. J. Appl. Phys., Vol 31. (1992) p 
p. 4479-4482). i# -^-#Efl^2) o|^.ui A/^f ^ ii]- ul S 5>^cf. ^i7f 8501C2] ^^^-Al^fe 

AHlfe SOC 51 Af 1^71 fl«B ol^-ui SAViicf 2-3aV^ o\ ^ 3i^% ^SSlS. D s v t_lcf. 0)51^ S 

0G2] ^7.V«i ^-^ol c4 ?! ^-^ a)^-|. %&3_ t.Vc|^ ^J-i: 14^^^. 
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^r&* <g^-^fl-& a^VS 6 ! ^tb ^^"i> 7)^(type) 3La> aj^ sflui^ofl 

ai )i4 JM^cKH.Fukuda)^ -§-^HM1 ^-g-«flsl ^ SOG* *g^Sr7] T-r-frl-Tfl £?li€ ^V^-fr 0 l-g-s r ^ 

-f-fe|it 5L* r wVSsfl 7l3a-4H) ^13 sfliH^Rr «o Vt ^-i- ^sV^C Novel Procces for Direct De 

lineation of Spin on Glass(SOG), " Japanese J. Appl. Physics, Vol. 29. No.ll, 1990, pp. 2653-2656). 
uh oiuHSr 3^ ^Hr ^ -§--£7> #7] ^.-^-#efli sfie^ f££ °l-g-§- *WJoi 5i^r. 



SOG Afl3-S] 3* ^SJ- T&Tfl* ^«*rfcfl| Jioflui^ ol-g-sH^ #7r a d e| infill f-ofl Sit!: ^--g- 

2:aV^= i^-ofl °}sfl wV£*fl AV^^lAia] -B-S^i £#<>] ifl^(histroy)^-S. ^ «S«l*r*l n^2.5., 

^ ^3 Si-Si0 2 ^Elsllol^ofl^ #7.} ^VEfl tgA^ ui -a-^ofl^sl 3*]. B^l* ^U<»1 ^S^l -«+ 

^^-Al?j nfl t^S}^ -?-^*V fflS^ °§3M oicf. ole^ eg MOS E}«r 0 l^°I| cl~g-°] ^ <g^i £ 

S3i*l^eH]*l ^ -n-*^ *l*r, l^r 3l3r« «.S.*ltK.?i*H9 eli^-BflsHH Aj-g-slfe Sl^S] * 
5~100u C/cm 2 °H=r. i?).-^-#Efli-l- ^S^KrCll ^.Q.tr fe^r «V£*fl clul-cl^Ai a> 

*^*r^«Hl ^-nfltl- £^--§r <iJ °_7|^r 3-9.3. Ji<?lt}-. °13-£- SOC ?i*fl 3*r^-l: *r-§-s r *r 



*efl 71-^^1 J12:Af^S] O.S 2l+\^_ nfl, SA>*]o| SOG Afl£» ^SHr^ olo^ JfaJ^ AjE» 

^-^sl^ =i -LV^-#2j ^ Til ( field )«\] a]«H ^^11 ^ Si^. °fl-f 

Esg ^■pg^. of^gj. ^^jojel-ji ^^sf ^aj^ ^r£7f ^SL^ <t -fr 

V ^"*d°l Ol^-^^l A 1^S tflAjofl ^oV^^. tt^Et <a^Jflcf. ol^Bflol^ ^^7} #7)1^; nfl o}^^ 7l]olE n\o) o] ^ 

oflA-] ^c^tgaanabending)©] « ^^S]7l nfl^-ofl o^aIo] ^^cK 



^•AVs ?JfV f^A^ eeij o_ <g^^ «o>^a^^. ^vsj-Al ^ ^ oicf. ^l^pS] MOS 5i<H^1, ^e^s 

tt ^741 ^-a- A l?-S2r IsKtransconductance degradation)^ «>%^sr^ -S-tb ^-fr ^^-^Icr. 

«ViAfl Tfl^Al^ AAo] fe <y«- TflSS ^^-^7)^ ^^V^2l ^^O] ^Efl 7l#o)lAi iJ2£]cH 51°-^. ^^^"^^ 



-il ^=2f AJ. 7 ] Ti^AH 7 r ^*V7l flSfl CD'S*} ?i7l-«J^- o|^-^C}. i^.-* -B-^A^ jfl.g.cq ^-Aj. 

^-a- «g^^s]si c d *"a^ ^^-^ ^-^4 "fl m^m- 7>?i -s-^^-i- *n^q-. ^7v«j 

# SA)-^, 71HL2] ^£ U ^-^7]oflA^, ^A>M1 ^^ir ^^SfiLCl- ^^-^ Tfl^oll ^^r * 3 A o V T# ^1^^ ^ ^"4. £ 
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^^^1^ Sl^- ^rU ^3H1 *3 «g3*r *^Sj Al^iLCf &T%. 



Si "S^Sl-^ #21 -#^4 ^^>4 ^21 ^-S. o.^ ^-7] #o|] ^l^S>7l SISl-Ol 2:Af^=o| ^ 

^ nfl^l, Hl>4^ •fl'S^ ^7) SAfSlJl, ol<2}- ^-AldHI] A Q V 7 ) ^oll <§.§. "S^ll- a^- 

sVcf. a*.^ ^ oi^- %■ ^}^-& 10 ifl*l 100,000 u C/cm 2 (microCoulombs per square centimeter) >M-°1 °1^- 2: 
A>^=ol 100 tfl*l 100,000 u C/cm 2 a1o1oH3 ^-^ji, ^ 2 , 0 00 vfl^l 5.000u C/cm 2 A>olo]Tg 7 Hg- ^rH^Sr 
0.1 m*l 100 keV A>olo) oj|ulxH]A-l ^ig-slJi, 0.5 Ml*l 20 keV °fl M ^1 °1 ^ ^Sr^l, 1 <-9^1 10 keV a}c>1 

^ ^ »§21^ 0.1 100 mA°lJI, 1 vfl^l 30 mA°|^ ^Jl^Jl. 3 tfl^l 20 mA^l^ 7>^- #cf. 

% ?}*1 3fcA r ** 7}5fl2] ^ $icf. Ale}*! o Si #4i £-^SM, ^£.7} $\ 

°\)*\^ 3*3 *A>* 3* ¥3 fH), * 0 l^fe 10 1000103 -gr5L°t|A| -fr 

x^i}. $flo]ul ^£ir 30 ifl*] 500'Col^ <$£«|-aL 200 «-fl*l 400TC A>o]ol^ 7\# 

£Cfs. ^^ofl Oj-S'S, ^2} 5)5. Clwl-ol^ ^2: o) afl^^Cf. o] 7l^M| ¥^r3"§- 

cj-^lal-, aj-71 =4*r<2HM| ^efli #0)14 ^-^.-^.g. #-§- #2}-Srfe #313. Mfaf £<>i aj. 7 ] ~ 

^ ^.^la)-, Aj-71 1411 al^Hvia)» 2flel^3-fe ^Tfl ^ ^"3 Hl^V* #^*l-^ ^74l# 5L«-trCl-. 

£ 3^- 300 vfl*l 400"C2l ^-^ ^r£oflAl 3,000, 5,000 7,000u C/cm 2 2i*}i& ^°fl «g ^a) AlliedS 
ignal Inc.)2l 312B ^ 512B ^m^^^fil ^^Ir* M-eJ-hH zteflHolcl-. 

i 4^r 300 i-M 400"C2] ^£0)1^ 3,000, 5,000 H 7,000u C/cm 2 S, <g£|-o| c A ] zl^a>°1 312B 

^ 512B nfl^^^-i}-eV2l M-El-'dl zteflHolcl-. ^*«1, St^r, RT^fl^ 0u C/cm 2 a X^fe, ^l 

£ 5^ 300 Hl^l 4001C21 £r5°lH 3,000, 5,000 ^ 7,000n C/cm 2 5. 3:Al*V ^ofl <g 2}o| a| zl>s|a}o| 312B 
* 512B nfl^Ajs-Aj-av^ o.^ a o v^s. zteflHolcf. 400TC°flAisl l^tr ^ " 400" °)B\-3L 3. 



aV£*fl cluJ-ol^ofH -ff?i#^r ^^sVfe i^--^-#Bfli ^ ^^--^ ^Sl-sl 

^Cfl A^old-. ^7.V«1 * iAl^ ^ oflujXl, #Sl ^£ ^ ^-2l7|S]- ^ -^-Efl* S^*'" SL3.M\ , ^S^-Sl^ ^"^#2] 

S-^o) IgA^ ^ oJcf. S-S] .A.^21 ^Efl^lAi. ^7,VB1 ^Sl^2r *2fl2l <g ^^'Hl 2lsfl ^-^fl -R" 

Aj-^ic} ^-^ a o v- 7 > ^ b}-* ^^^-4. *efl2l <1^£- & q= 350 m*l 500r AVojal -&£o11a1 ^ 

30^-i- S2l«m .^ElSl^. *H£EAlofl ^5. ol-§-^l ^7i]2l- ^-g: ^-fr i^^. 
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i^-^-^BlJi 4£-S= ^m*J^(methylsilsoxane), ^ll^All^^(methylsilsesquioxane), sfl^ 
^-'tKphenylsiloxane), afl'd eHI— fl^-^J- (phenlysilsesquioxane), ^lll^l^^-^^Kmethylphenylsiloxane), nfl<M 
3E))^^^l^)^-a-(methylphenylsilsesquioxane) ^ TT'tf-'g ^#-1: i^^-cf. ^^-^--#2fl>i ^S.^ £^1" < y>£ 
<W (Ho_,. 0 Si0 15 -2.o sHHS^ A ^tKhydrogensiloxane) f^«*K ^t}:^ 0 l (HSiO ,. 5 ) x 91 *\o]b.3. 

^^l^l^-tKhydrosilsesquioxane)* i^sfJl, °^7]^ x ^r 8S.^ a<4. EE 3b SM^S.^ *fl ^#1 3"iV * ^^-Als)- 
o1 = &)i^s.-t>(alkoxyhydridosiloxane) SEtt ^o|££AlsHcej^£^ (hydroxyhydridosiloxane)^ ^^thl- 
£5L«-^^. ^7H^S, (Ho-,.0 Sid.5-2.0 URo-i.o SiO,. 5 _ 2 . 0 ) m ?1 -R-7] 

5Voi = el£^s.A}- f^#2K °J«>^°1 (HSiO,. 5 ) n (RSi0 15 ) m °] -B-^sfo] = sI^a^^^a). f^-i-i- 
m£- OiH} 3J1 m^l ^ 8^4 3.^ R,2. ^0)14 of^Mc}. 

gr-#^#olefji l-^^l^ -fi-71 -R-*i ^fls.^ -§2l°H^(polyimid), s-e]Ei)Ee}-l-^.iJ.s.oll^^( 

polytetrafluoroethylene), 4€€(parylene), l-^-^(fluorinated) ^ al4^^(non fluorinated) l-e|(oV^^l <H] 
Ells) ^ 3H^-HlEl^5l|olElc(phenyl-ethynylated) *&*$s§ ^ ^2^1^o)]A^ -go^fe 7l)S# i^-SV 

51, ^l^cfl #e)(c>^^l oiltflH )^ Aj. £ <g FLARE™ <L3. ^0]^}^^^ <Q^- 7}^}sl, zfls ^ f5>M- 
1- -tfS^ SiLK™ .2.5. ?)M^r(Dow Chemical Company )°)1 2l*f) ^l^nf. 



7l#(27)£- 15-40 ■aelS.S.s] ^I^-^(20)oilAl, ^t\7\ ^±s$ 7]& a}o12) e ^ (tranitWH °l£-§- 
^S}7H1 dti^S.^-El TieHH ^efl-H) «fl^l€cf. €^>fe ill ^-§-(15-40 I^Ss) ^ 

vfl-^-ofl^ *]-§- 1* ol'S f^p2l i^l^i ^ oicf. ol^jofl aj^g. 4-^.^ nl ^- jl*] aj^r ^5,003,1785: 

tfl^ <a^5>Ji °>^^°1 71)^^(22)^ ^^V-t u o V #5>JL ?l]i=fif °fl^iL(26) ^TlHl °1 

«fl 7V^^cf. ol# 27fl2l ?i^-?]-Sl 3^ 7fli^(22)^l ?]7>£lfe J[l^<y- ^^(29)^ °H VJ=(26)°11 "Jl^l-Sl^ u}o] 
ol^ ^"U- ?^-^(30)°ll 21*11 *^S^cl.. ^i^V^V 7l^(27)^°ll -S-^i#(28)^- ^YW. ^%-(28)-& 

<*S]2] ^sl--&-#eH^ ^^.-^r-#^ T-flS.^ -8-?i*(28)2l ^^1 2l^Sl-7ll ^ 

oil M ^] 7> Ajej^cj-. <^l?icll, 6000 A ^^11 ev-g: ^.ji]-s]-^c-)1 9 keV2l *\}\jx)7\ A^^cf. ^ ^ 

i( quartz lamp)7> 7l^sl afei--?-* iA^ol ^l^tb^. 7l7fl >tl5L 32JL S^s]^ 7>^ Y 

44 iSii ^H7l^ i=e 9 ] ¥ -B-xUl-71 ^sfl Aj^V 7 }A| ^AisV^cll AV-g-^cl-. 



£ 2# %^s>^, ofli L =(26)^ 71^(27)^-21 7H 51(46)* -f-^Hr ^V(45)fe ^^(38)^1 ^^lSffe 7>^ -g-xj--f- 
ol-SrSl-sH °o^l-grl- ^^1^14- °1» < a : °l-&(43)«- 71^11 ^3L 423. ^-Er^fe W>21- ^-ol, ^^S. ^-a^ ^ ?1 7 1 2] 

«fl °lt ^^l-grol ?B4i=l- 7>^€ ^ ^^^(26)0)1 q-Al i?sl ^nf. 7l^(27)^°ll Sife -R-?i5V(28)^r 

^o^Aflo]j7 ^Sj-oflA^. 7)711 47°H^ XlA]^ U>21- ^-ol, X-il7lElU.5>7ll ^^=171 A]^ % o) cf. ZIH^, 7l 

^■a^ e*)ofl^ °d=ol*^- ©I -g-3*H ^71 a) ^ f^Aj^^ ^jolcl-. ^ = (36)[3E 1 #^17}- ^flolaj 3^ 7)^-g- 

2:Af ^ 7>0|§V2.S.^, 3 -gri* 2:^^. «0«>l^fe 3? «^ ^°)1 <g^ O.S. ^ElSjoS. ?| <>1 3) «VAj-ofl 21 

=1) 7V1 ^ZV^ ^ ojcf. ^=7} 4lf-£l^ ?flo|3]^ J3. 1^ ^^Sl £°iO_S. » 0 VA>A]^A^ A^A^j ^^Cf. «V 

^21 QjAjAHHAi ^Jolulfe #7.]] ^ ifllfl ^^oU oq^fl 2:AV£]i -f-Alofl ^A} ^Ho^] ^ ^ 7V°I^^. 
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£ « 0 m?h] SXW, S—i-efl^ i^-Sr-f^i- «-R-sHr -S-^°l ^-a^ a}si*i ^ 

£ ^ ^-o. ijjj ^cj-dl s)«n 7l«(27)-8-<fl iS^M -fr^(28)ol ^^€4- SIS. clM>o}^ 

*r f- A o V cf# ?1 A o V ^ "S^ #-§• 7) #(27)* ^# c^W^ ^°fl %o)xJ\. 

%S\ ifM-g- M-Et-\flc}. SU€ tHs.# tj^jl S3*. -¥-^ JW*M cfltb ^ **l A o V ^2]- 5^ 4^0} 

oV S-Ajofl 3j-§-*>£S. 2:A>%=ol nfl^] ^j-ofl «j) ^Aj-^Cf. ^ 10 lfl *1 100,000 \l C/cm 2 

A>o)oflAi A}-g-!g ^ °icf. 7>-g-*l, 100 tfl^l 10,000u C/cm 2 a>c>1°1 SA^o]^ ^sfji, 2,000 *fl*l 5,000ul C/cm 
2 7 y Af^-S]^ 7># #t}. ^"S^r 0.1 Ml*l lOOkeV A]-o1o| oflu-)xlofl^ 71-SflxH, 0.5 vfl^l 20keV A}o|o]ig <$3Lisy 
jZ. 1 1-11*1 lOkeV *\o)2\ oflH^l^l^ 7V^-#c}. 3*l-«j2l ^Slxr 0.1 »fl*l 100mA A>o]ofl 5^, l ifl^l 30mA 
AHofl ^sVJl, 3 Ml^l 20mA Al-oH^ ^cf. ^sfl *j7+«i ^ ^ 0 J°fl^ 7>*fl^ ^ Si^. # 

em^ s.<5l ^Sl ^MItt «f 0.25/fln^ cH ^^JL, #4: £-7))S °]5l£r 7flS.7> «>-^- floj 

^ ^sj-sj^ " ^V%=" *3* JL <H1M*1 £*Hr ^Hl v\ 0 1H 1M.S.3.. 

^3}- ^ ^s}-«Vs.s. s|* *§V^ «a^* ^1*1 §-«fl7> ^•Hid-cl. o]eit!- ^sj-fe &q -Ml -^^ 



^ f^l, *M^fc 10~1000t:^ -grS^H -B-^l€4. fl«>ls| 30~500t >>->ol^ °^§>J1, 20 

0~400r^l 7\?fr ^^l^i °<M- ^ = (36)^=7 ?)]ol3l) ^-£7} ^S>^ -g-^ -8r£ofl o)s. Ti]^^^ 



d1]^^s.a). i^-^-^Efli 7fls^) aJ^^-t, oil^icfl, # SAV^o] q= 3,000 5,000u C/cm 2 °1 -gr-E7> 300-4 
oorol^ o)-5^ «-^7lo)lAi ^^^J ^^-8- f^efl^ 'g^S}-^ ^^*V ev* Sfl, 

S>7lsl <^a] c-DoleHAj M-Bl-iflfe «>2^ S-ol, 3,000n C/cm 2 , 300lC<H|>«i ^ -jf^ 2.8°]^J1 5,0 

OOu C/cm 2 . 300X;o)H ^ 2.9-S^H), ol^^r ^^r 3.1*1- ^ Xi^. 

SE^V. ti-S}-# -g-^ollA^ aiz}-!-^ 7BS.^ fl-Sj-^i 7174} <3ny-I-§: 

l^sl-s} i^s* HUa^ nfl -B-el^ si^V 400t;<Hl^ iaR1°1 * A o v 2l <i^s}- ^g- 

^ alS^ a] ^-^ aItJ^- #<Jl^. 5mA«=llAl # SAf^= 3 0 00w C/cm 2 °fl ^&l^r a]^ ^ io^-o]cf. ^7>«j 
a}^ %■ 3l*\*&c% y$*\^a ^^-°11 ^a)^ sj=Aj-Ai7i 7 l ^sflAi, cj-aItj-o^ ^^ai 

Sis c}«l-o|i7f -8r£^l t^-sl^ # A|?_>^- ^A}7l^ -ffel*V i^7t- 5J, cf. 5-^5)-^, £74 til ^3}-«j8- cl 

a vo. ^ AiTj-o)), <g^s^^l s]-4 Blia^ sVt1i4 -f^* ^-^-i: Ai<d oii^^s.a}.uv^: ^i^-^-cf. 21 *v, ^^cfl sa>^= 

°1 7,000u C/cm 2 SAf^o) d ^o>^ nfl, ^7V«] -fh€ ^ 4 <>lal SA^o] ^ iifl <a<H*l^ 

AiAfHl ^SV ^^^Ai # 2:A]-^ i^^"O.S.M| ^ ^ A] 7] o) 7^S>Cf. 

l-el( 0 l-l€ -^r-#^-# 7)]^., s.^1 FLARE™ ^ Aj-atg 0,5. <ge(-o]cAl -t^A)-<H)A| all^-Sj^ 7% 3.2] 

^a)o)1£ «a} ^o>l-» ^ 5155^. s>7l2l oflAl 2oflAi Tfl a] s} ^ «Vs+ 3.000u C/cm 2 si # 

2l*}*$, 300t:, «^l- = ^ ^^> M D ' ^31-a} 1.7221 #^l-oll, ^fl-S. ^^*°1 6%<y ^°1 ^AjslD}, o] 

400t:°1lAi 1a)3-^-«> «a^^-S ^-aJe]^ ^-<a«1-cf. <g^s}-^ -avfil 2.9-3°] 5J°fl ajjn^- <fl 

%■ SAV%= 3.000u C/cm 2 <H]Al2l ^a>«} ^Sj-ig Bj-sJ -R- 2.5~2.6olcl-. %- 5,000u C/cm 2 a] ^a>^ 

^S^aI ^-^ a o v=-7V 2.4-2.55. ^7> sfrsl FTIR i^jS^^r <g^^^ ^-sl FTIR i^S^ 

Bf ufl o. -8-aVsM, °1?!^ ^^VU SAf7f <a^^-<4 -R-a^v «is}-» -B-isl-if ^E^tl-. AV^. ^TH-b 

Zl 27fl2l i^S^ ^ 3J<H|A^£ ^SlTCl °>^-C}. 
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cf. ^ej-gr #<tH t4e} c|l<a^ ^^V U J °l-g-sV^ ^el^cf. *iS 3 Ji ( subtractive ) tt* 

nl^-oluf IH^I^- av^v ^-^ (damascene processing) 0 !] 2l°H, ^^l'?] ^^Sr* ^t!" 3]-«J- ^1 ^1 -f}- 
?m tH-sL^t -Se^ fAS go}*! oic|. ^el ^ofl flo^ o-^ofl^., Aiz| ^lxfl(etch stop) 

rtigf;}?)^ $W 71 7i| <go> 4^o)|a-1 -?r*i#-§- «fl c >^3. ^^.7|- ia^c}. afaf ^o]. pi 

a^rfHH. i?i.-*-gefl^ Tfl-g.^ ^.^s av^-^ °-a>^ s-Aj-g- 5J- £ s. - ojc}.. i^e}.^, 3 



^3 *-§-°fl °i<H^, ti-S^e] «. t-f-^ ^*<HH «)°Kvia)fe iSeldiiZLEflslsq- ^zj- oi-g.^ °-*} 

^ 717)1 o4a>o| 2^3)1 ^^^Cf. «Sfe ^S] #o] ^oj^ Qje^ 3^3. Wj^SVo^ -g-^ ^ofl *j 



^7V«1 3:AH1 Cfltb °1^2l HalAl<4 tfl2:^ O.S.. ^ = H ©^ofM^ ij\u*x\ ^X>W) i^o| £A >^ 

^cf. ji^i^- «-3<hm <+^-#ai a^-s-si «a^-s- a^-s-oii €s>» w**«*h ?i^ ^tii# # 



S^ofl^fe -tfavsl^r « 0 Vig o.^ tfl^^ i^7> ill ^1^- ^Efl(l0~40 ^elSa.)<Hl x\ ^sfl ?fl o] 3| ^ ^a}^ 

Cf. ^7V#S1 oJt£S«El l-4-5rfe H^fSl 7V>1 £r*l-=-fr ol^-^V^ o^ol^.^. 7l^ 0 Vo1| 

?V At 1 S?iSol£ ^#-^-#211^ 2) ic^-ol ^eV* jl§Al7l7fl (^<S S^r ^Bl^ o|A^ # % ^^.ofl 

^) ^-71* ?}s> ^7.1-«Jofl slsfl -B-i^l S^^ofl ojsfl 0)^.01^14. ^^|] $l)ols|7> JKHIM^I ^rUofl «H ^a] 

°fl ^^cf. Zie]2-3-, *iM}*SLS. iAfs) ^ 04.-2- £^a^o1 Sl ji ojAf ^A>7V <y=^Sl-ofl £]3fl ^^^.£1^. £Df o £ 01 
Af *1*H1 sl«fl =r Sic!-. 



s&«-, cfl^^ ?i7i-«j aAj-fii- &-#eB^s1 -S-^sfsl ^^-ol >8>a^ ^.g. 

AlAl7l^ Aj-Sfl- #21 ?1AV«J £A)Aj^_ 7j-^Al7jcl-^ ^ -g- ^7i5>^cl-. 0]$^ A^##°fl^ ^ 2l °1 S ^ o] uj- <^ 

^SV -Pr^sHr <a§l 0 l ^el^ ol^#ol ^^"SlJl ^^S)7fl Sfl^cf. ol5J^- Afl^-ji ^-a]^. 7j34 0 )c}. ^ 

21*11 -°r-E€ A o V *^r C-l^ SL^o] £j^) E.^ JL^-fe 7l^ -g^ofl ^^cl-. ^- ^^Ml a o V 

S-av 200-400T: A(-o]o) 7 ]^. -g-^S- A )--§- ft- Cf. O) §-A^ -2-£i=. ^7>^o]l o)sfl -pri^l i^Aj JS^S. S 0 tAj-Aj 7] Dl 

14^. ^.a. ^-7l^<Hl^2l ?i5V «„v?i«: #AiAi7l £74/* ^a^^. ^^,4 ^Tlt!-^. *i*}HHi sq*fl -Prt 

^1 71 5]^ tfSr# #°fl e^^v ^ oicj-fe 5J-fr 1^^514. o. Hfo)oli ^^7> jia)^- AVefloflA^ aV^xv^ 

*isHl 2l«fl AjAjSl^ ElirLEflBl-l- A}-%r?V ^-2-0]Cf. HVcflS, <?lA> Al^Sl aflTi Alofl Hl-ololi7l- ^5. 

#^Sl£ S^Slfe 5J# u s V ^^cf. ^^7> ^- ^rtoflA-l Ad^H| fe ^AV«1 t ^ ^oflAi 

O.S. f^5lSlE£, 'Jj^llo) ^d^. = * nfl -iVfl**o1M 7121 Al^q. ^^.o^ h}o]o]+ 7 ]. °}^& 
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-g- t^m. ^aH1<H] °1<>H, «go]g|« 7>^«^fec-D *&^A Af-o^l &^cf. ^T^ol ^ol^s. 2,a>b;>ji 7]- 

o] 4| oi5)l- 7>^« 3j°l2Rr 3-8: Usl m 0 va1-o)1 s^sfl 9JMs|7V :fc^SHr 3t}<£(?-lH 3 

3 = 3fi- X #<£)-£- ^H^H Sl«fl U o>-A]-S]ir Sl^-St- 1 } aSS., SlHsj^ #Ar W J°fl 7>«g^cf. 



0)3) E H 7l$-& -SM^ 3H°1 fr #efli°|-2- ^^l-aj 2Afo|| ^ 8J) A^ n> ^ ^ oj ^ 

*V -gAHHAi o]J£& 2001Co11a1£ clal-ol^cH] cflsfl ol-g-^ ^ flc*. 

<^Al 1 

XI *1 312BSf 512B.2.3. <a^ol S Ala.^A>( D )^- ^r^l^r i^i^ iXl)^^ Xl^Slfe, ^IH^^ 

efli *, Vo 1 ^3?l(Dia-Nippon Screen) (spincoater)-l- ol-§-*r°}. 30s -§-°V 

3000 rpm-°-3. *3e)€- flol^lW*! 80, 150, 250TC<H*1 l£ *«3: «1] °1 *3 % SL3.»\ 

•a^t!" 3bA>%=(4^1) ^^rU S^V7> 5>7]^ a 1<H1a^ ^^^1 ^^ofl n|.2l- 5 m A, 3001C 400X:, €^1 2:A]-^= 3,00 

0, 5,000, 7,000p C/cm 2 S o]-S 5- «-^7l ^-EfloflAi ^«J}S)53cf. SAfl- ^*fl <gefol c Aln^A>(^-^^^ s_ 

s]>:Bf^: J;7H)oflAl 9j^r^- 4 1 Slfe ElectronCure systemol ol^-SjSi^. 



[S 1] 



3000u 0/01112^ 


5000u C/cm2 2 


7000u C/cm2 2 








#n 












1 


1950 


7.5 


1 


3250 


7.5 


l 


4550 


7.5 


2 


450 


3.7 


2 


750 


3.7 


2 


1050 


3.7 


3 


300 


3 


3 


500 


3 


3 


700 


3 


4 


300 


3 


4 


500 


3 


4 


700 


3 1 



ov ^.^1^. 21 ^ ^-^1 'S-i- 0 l-§-sM J.A.Woollam M-88 ^ #^s r ^cf. ^1^1 ^3}- 5^, liK 

post) miola^l 312B XlsLfe 2900 vflA) 3000 A A>o|ofl uflolfiA} 5 i 2 B AflS^r t^7> 4800 

vfl^l 5500 A AVolSgcf. ^A>«] A^e] ^ofl ^2)f xJ|-E}-^ °»- ^#ol £ 3<H1 ZlEflHS.Al £Al^1cf. °v 

300r<HH2} ^^VtJ 27 Lfl^l 31% a)-oH]a] ^sl-jl, 400r<>)lAiSl ^xV^ ^aH 28 vfl^l 32% A]-ol6|)Ai ^ 

^ <M= 10%°lc1-. ^^*€r £ 4°11 ZlEfl = S.Ai £AlE]t^, ^ 

liE ^olaAl & 1.43*f HlSI^Cr. 300X:oi]Ai 2:Aj-^= 3,000 5,000 u C/cm 2 S. ^el^ ?B o] a) °fl Ai , 
#^8- ^sHel 1.514 Dfl-f -B-^srcf. 

oj^^. ^} o.^ ^fif, 300t:o|]^Sl ^Aj-B^Sl ^ ^7^)71- i 5<H1 £Al^nf. v\a\. ^-o], Aj-^^ 

3.1oflA^JfEl 3,000u C/cm 2 °fl a) ^ 2.85., 5,000p C/cm 2 °il-H^ 2.95. ^o]-?lcf. zi&m. 7.000p C/cm 2 °H 

a^ ^ofl. "-^i Aj-^fe of 4 7 }. ^ o) sl#^ o4^^} a)ji 24M^1, "fl^^^^-ol tl-SH- -B-n *H 
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50:13} %/*}o)£.3.^3-* ^# ^4 -§-°->Hl^ 512B^ &q ^SrSM. -^^1*^- 

5)|^ol ^ov^ji ^el -Sr£7|- ^oV^ofl trf-e}- "go^cj-. 4001C4M. ^<*1 ^l-fr a^Vlf 3000u C/cm 2 °)]>H ^ 3 
8nm/min°l^ a*}* 5,000u C/cm 2 <HH ej= 25nm/min«>H, o| 3^°- <g^S)-^ 512B *flsL2} ^ ^-fr-M. 

cf *H.E 102} °1^^>€- o) ^e)cf. 

CMP 34 ?1 5* Rodei Klebosol 1501-50 *l-8-*M IPEC 472 CMP #S ^i^cf. 300C21 ^3 ^&£-H] 

£ Tflaofl cflsfl e}= 650nm/min^]^^-^. *U ^ 250 nm/min^S. ^o^Ef. %»-Jl3 0.5.. 

S?i*H<M ^ ^eqs ol-tl-S}-!-^ CMP ^l>Hl-8r °-} 250nm/min°m. CMP ^^rfe -fr^ #3.* 35 4 t"«t 

3^ 7,0OOC/cm 2 <**\4\ "H^^M** -Sem ^# -fr*r *BS.3. ^^Al^lcffe o^s} 

^1^-1 2 

^o v a^ FLARE™ AS ^Ej-oicAin^xi-oflAi 7)1^-5]^, *el.(«Vl« ^Sl— ^flS-S. °1^-<H?1 

cfol-q^. i3?l(Dia-Nippon Screen) ^ S^* °l-g-^, 30^ 3000 rpm°S AM 31^*1 

S^SlJl, 150, 200, 250TC°fl^ AA 1# ^«)Sl534. SAHfU^DSl 

Sl-712] S 2°1H Zr°)Q £31 °iH £^ »r** ^-o] ^sq^- 



LIE 2] 



3000u C/cm2 2 


5000u C/cm2 2 


7000u C/cm2 2 
















i4* 




1 


1950 


7.5 


1 


3250 


7.5 


r 


4550 


7.5 


2 


450 


3.7 


2 


750 


3.7 


2 


1050 


3.7 


3 


300 


3 


3 


500 


3 


3 


700 


3 


4 


300 


3 


4 


500 


3 


4 


700 


3 



FLARE™ ^Jg S?i 



TCofl^l 1A|^V ^o> cg^S^ uV^ H)iil^. -fr*l ^o)) Si<HAi, Aj-oltl ^ol^oflAi 5Jt#^ >^^7> 



rs 3] 



2:4^. *E(uC/cm z .T:) 








lARV^ 400ri^sl <1^^ 

-1 


6 


1.72 


2.89-3.1 


3,000,300 


6.1 


1.72 


2.48-2.59 


5,000,300 


10.9 


1.78 


2.49-2.48 


7,000,300 


15.2 


1.84 


2.41 


3,000,400 


12.5 


1.77 




5,000,400 


20.8 


1.89 


2.56 


7.000,400 


23.9 


1.94 





FLARE™ 



zz.jHh.5.. #e)(ol-^^ <KlEfl = )^ ^^^r ^efls) <g^^- *^ofl elsfl ^-^^ m) =-^fV -^-^1 ^iL4 
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aJ-^-g: ^1^5)-^ o| HVrt^. cgjggf 7flj=LS] S-^j!f HlHSl^ -B-A>5V^l4 *VaV^ £.Aj.a. o.^ ^ofl 

Spgo] ^ °icf. ol 7^^ ^-Sr Jl-Sr^l ^S^iLC} C]^ ^€ t Sd^. 

iff e §-^<H)Ai cfl^^s) «a^* ^^>1} as. -R-^-gr £4f^£^, 77]^]^ 

«■ £3 ^^H)7> "at^fe ^gi 0 l t= &■§--§■ 5J°14. i4^. H-^-8r 



(57) 

1. 

#7] #0] ^.q] 7.fla^ <g^si-?l -y-^inf ^7iM- tHs] -ff^i -SK 1 * #7.f sa^oi ^-^ 

S) nfl^xl, *fl7]ofl ol <#7] #-gr cfl^al O.S. ^sfjl, o| Sf ^-AH] aV 7 | f--P- 7><g5]-^ S. 

2. 

*)]1*<H1 ^7) of 100u c/cm 2 4 10,000 u C/cm 2 A>oleH} oi^ 30] *v*g 

St 1 * 3. 

*fl2*<Hl ojol^, av 7] ^^^.a)-^ of 2 ,000u C/cm 1 A 5,000 p. C/cm 2 --"-H ofl oi fe 30] ^ 
^^•*d- 4. 

afll^l Sa«H-H, ^-7] 24^ n 0.5keVSf 20keV a}°]2) °\)\A*]£. *%*}<^ ^lfe 

5. 

^l4^ol| olo^A-1. A o V 7l ?l7f o]]ui^^ ^"71 # £*1H °J ^-Hfl7V ^|?Sl£S AV 7 | ^Af - O] 

^ll4*oHl SlcHH, ^T.V«j 5A>^ of i ke v2f lOkeV Afo)^ ^^f oi|ui^ls. «85V<^ 5J0] « q v^ 

A o"7l #21 7V<3^ of 30r 5001C Afojoj £.£oflAi Aj. 7l -Ox]£]£S. 7f<gSf^ % °1 «V 

3^-*o- 8. 
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9. 

*)13*<H1 5a<>H. %S\ 200r vfl^l 400'C Afo)^ ^oflAi ^>7l o.^]s] £ a 7}<*i}±= $91 

^T 1 * 10. 

ti4*4h v\]^n^M]^m^ ^ if-a^ °i-¥-°i?i ^i-^^ -a^^ ^ m o >^ 

11. 

AfllO*<H] flo^, a o V 7 ] ^cHi Aj-^«. 7 > -gal^ ^#2] O-Aft!- £7.> 3:7.}- 5^ol ^ 

^%>- 12. 

^]l*J-°fl S0.«H -H. ^"71 i*-^r-#=fl^ 7fl£^ 5l-o]c^^J^S.A}. s>ol^ s ^|^^>-^^Al. ^-7lsVol£el£^s.^!: 

-8-71 5^0} CeJ^AJ^j^^-Aj ^^-#4, S}- 0 1 C ^ ^) ^ ^ ^ ^ A]- 4 ^-S-Alsj-O] C ^ E ^S.A(- gl fe 5>0| H.-^ A] s)-Ol. 1= £| 

i^SAVo) ^f^SS. ol^-^^l Zll-oflAi AjSjS)- 30} 
13. 

*lli*<Hl 5U<>H. A o v 7| 7H^fe. #eH ni= s.^ ^i^is °))<83!. #SM3 ^ «l*s^ 

3. ol =o}Al 7^3^ 5J O] ^ aj-ig. 

14. 

*ni*<H) sa«H-H. #2] ^xna a^vfe %-% ^s^Rrc-i) 3 atAWfc 

?J?1 ^ a o V ^. 

St 1 * 15. 

^=o] ^% nfl^l, &^7lofl Si^ ^7] cH^^j ^7>«j o.S 2i^t\Jl, olfif ^-Alofl Aj-71 7>^Sl-^ 

16. 

7|^ofl 5.u1e)lo|s1fe ^-^ev-i- sflEj^sffe ^7)]<4; 
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#o] ^ #2} ^Jicf *W«4 ^ ^ ^» £^ a*>*°l ^ 

2i^>€ u l°>» ^H^Rr £31 ^ 

St 1 * 17. 

*)116*<M1 SX°\^]. 3*1- 2A>^ of lOOu C/cm 2 4 10,000 u C/cm 2 >--H °fl ^o) 33 33. c}u)-ol^ 
18. 

*)U7^°fl Slo]^, ^7} «f 2,000u C/cm 2 5,000 u C/cm 2 *H Si^r t^aV°l^ ^1^ 

19. 

^116^ &<H*1, A <M 0.5keVsq- 20keV Afc-l^ o||ujx]s ^lfe ^ *{ fls. c^ol^ 

^T 1 * 20. 

*)119*<H1 Sfl°H, aJ- 7 ] oflui^l^ a o v 7 ) * ^ofl <H)ujxl §-al)7V all^S^s. ^-7) 3^ ^s]^ 5J<?1 

^T 1 * 21. 

^)19^o)l SZ^^i, ^a}.^ lkeVSf lOkeV a>o)^ £t.> ofluixls. *l^r 3"?} ^ 3^. ^taj-ol^ *)) 

2i 

3^*22. 

^U6*^<H1 Sl<>H. #71 ni^r 30t Ml*l 500X: A>ol^ ^-£o)lA^ Aj-71 #0} -a-x)5)£S. 7}^^ ^ °1 2} 3. 

23. 

aH22*<H] 5tl<H*l. ^1-71 #S) 7V<M^ l^fe 200C vfl*l 400TC ^0) 9\ -&J£°1H aJ- 7 | *o) o.^]h| £ s. 7^^ 
24. 

^Ajs.AV nii^sfl^^Afli^^tb ^ fl-^-s f^a-#s oi^-ch^i ni-oflA^ -a^si^ 3<y 2)5. ^«foi^ «v^. 

25. 
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flo^, ^7] #£] ^j<H£ ^^7} ^S]3. *}^o\ £^4 o.Af*V 5-AH-§- 7> £ i|L ajx). ^Af^o] ^> 

H -B-7]s>oiHe)£^^l^i^)^-a- f'tM-^, *M ii^] 3-AJ.4 sj-o) ^ £^ a.AV ^ ti}o]^x\t\o]^ 

el£^^^ o]=cH^l nf-ofl^ A]ES£)^ 5}o] 33 fl S c^fo^ ^ «#>g. 

^t 1 * 27. 

S Ol^-^^l -Ll-o)lA-l A}e}£]^ 5JO) 33 S\g_ C)*}o]± ^3. UV^. 

£^ 1 
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4 

see a iA»sa 




300*C08A< 312B 400T;OIAJ 3128 OTOtMAJ 512B ^COCCODAI 512B 

rasa EE 



51?} 5 
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